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Spectrophotometric Titration Determination
of the Titration Endpoint of COD
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(School of Environment and Architecture, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: A new method called as spectrophotometric titration was proposed to determine the titration
endpoint of chemical oxygen demand (COD). The differences between the methods of
spectrophotometri titration and national standard were analyzed. The experimental results show that the
visible wavelength which can be optimally absorbed by the red-brown solution at the titration endpoint
is 510 nm. The reaction rate of titration does not affect the determination of the spectrophotometric
titration endpoint. The spectrophotometric titration curve can finely determine the titration endpoint. The
determination errors of the titration endpoint by the two methods applied in practical samples are 1.12%
and 0.84% respectively. The relative standard deviation of the spectrophotometric titration method is
less than 1.20%, which is of no significant difference compared to the national standard method. The
spectrophotometric titration method can determine the titration endpoint from an optical angle. It avoids
the visual error by the national standard method, and provides new ideas for developing the full

automation of detection instruments in the future.

Keywords: spectrophotometric titration; national standard method;; titration endpoint; COD

Wrim B H#A: 2017-11-29
E—EE: B R (1960-), B, BIZZ. WEIrm: HEEM S5 Hr3F58. E-mail:swguo.sh@163.com


http://dx.doi.org/10.13255/j.cnki.jusst.2018.05.013

490 o B TR 2 2 R

2018 4 2 40 45

Bl & 2 0 P ke, KRR H AL,
W, X TR A, b A
(chemical oxygen demand, COD )& 7K Jfi {5 4 A —
W BAEAR, A5 KRR HER Y AR

HAr, & B0 E COD Mk B ) J7 ik h 8 4%
MRhik (GB/T 11914—1989) . HJFHEL . 7E5k
MRS , DAEESEIRHN Ry S AR, DABi RRAR it
W AR, SRR FETE IS b 28 bl s (B3t 2 h,
T i E ALK FE RS cOD, i ARk R F5 R 71
T 08 R 0k i e KRR h 2 R B AR TR AT, R
4 RE B0 0 R I 8k ¢ oy B4 coD vk H:
L AT 7S TR B A 2% i N Ry B R s ] e
SRR, T PR MR W AR A — i B S I
LS FIW bR Ak, 7 e
4, BIRER, MHLRZERK, JFHS5A#HA
TN L b 7 & BN 5 o BEXTRL B R, AR
SCHE T — BT 00 40 DRI o 2% i T e —— G
T 5 o

B T VR W 2 A R e R v
TR WS 1) 28 Ak, 51 GRS THAS By WOt B2
Ak, DT AT DA O BE vk p i e 4k, M2
R S B R AR SRS T E A TR E o R
e, O AR AR B R e RS B
LR E 2 B W S, OO T
F 0 5 AR RO B, 5 A HE T RO LR
CoD ", WA AR, RS A P
B | Sl S I R TV & = W = I S WL o TS e T
AN TN B PR ER A 4, T ELAE T2 60 B VA Y
W PR 22 ] K AT 50 A T i 5 J A% R h 1 A
], R i S T O 2, DAY R T 154K
LG, AT LR R 0 A 2R A M RS
JE o RS B 00 0 A A3 s A N T ) B i o 28 A
REkE R 7 AR AW R 22, PR 1 i3 A DL
YA,

1 KEHL

1.1 UF[EE

I . 07 L (i 2 2
MlEARAE ), RBEIERIGR S, WA 24 550
fE B 1 250 mLAYHEJE i ; OL201COD i fift 4 ( |
1 S MRBF A AR AT BR A F] ) 5 AT L4360 B it
( g SR 43 638 A BR 22 /], Model 722) ;

J1224BC AYHL K F CF 20T BUR AL 28 T ) 5
25 mL 8Y 50 mL AYR=CTH 2 .
12 FERFIREE

A FE: BRRE () ; Bk R (L%
afi); BB (43Aral, p=1.84 g/mL); R4k R (I
Halh); IR -BERIN ; 0.25 mol/L %) EE 8% iR 4
PRIV s 0.10 mol/L 14 &7 PR SV 2k 4 A o 17 o2 1
W AR W RS AR W, LD UL bR
¥ 5 E bR AH R

INBEPRUERE SIS . TR S R
N ER ST AR ERE 09 42 P v 20 mL, (B =
250 mL AR, HZEBKEREZIEL, R
S, DRI COD ¥ B R 302 mg/L (9™ B ASH
JER+8) o
1.3 KEERREM S

MoK . R B BV R A R R U

TolkEAK: R AL T RIS KA

AR R A LT e KA %

JIT A KA SR A 58 S BV 1R 28 A T 43007 -
14 XEBELEH

T I — 2 = A E R, SO R T
FLO6E A WO BE L A A Y R, TR
6~8 W, CTEMERE . LA & I I8 #E b R Ak
B, DA BE S N AR bR, 2 il ol B i e il 42
o I BE AR A i s s

2 SRS

21 HELRBBRHEKHHEE
AW R 28 i i AR IR AT I DA DI R 3 S )

2N AE THRETAES . RIS TORHEIE, AW EARR
FE] UL X8 N A e AR TR A K 2 R 510 nm, Oy
BELRIGIESE K, P87 0] DL e B i K 7E 500~
520 nmy Bl P, 0 5 A 28 L0 10 1 AE N (]
U T X W AW RE 2l 1 I 5 IO B Y
Mgk, o AR 1 o BRI 10 mL /9
R A AR ME VW T HEJR R, FHL 30 mL
M BLIR , SN 90 mL ZE 4K, 82 IF Fp HA2 4D
i, T 3R R AR R, B R R A HE
W E, FFERMPEmEasEst, RAR
AR, B e 2. O B Z048 B
WF LM, DIZEMAK RS, P8 oh R
K 7E 450 nm F] 550 nmiw F N, B 10 nm W &



% 5

0, S GRER R HIMr COD ik 2445 491

LR, EEOLE R R . BERKEKE,
FEAEIL I K AYHT)S 10 nm ARG, BR A B 2 nm,
EERE e, MO, K
SR, e KRRk .

ML AP, SEHO A e AL R A2, 4
ST PO, B 2 ORI 0 I S B 2 |
i g, E 1R, AT, BEASEREAE AT S
& R, S AE K 510 nm Ab S Gk B ok
B, W5CRT A A i A 28 a5 214 0 5 T S AR R i el A
ISR 510 nm,

04r —a-Al-l —a-Al-2 A2-1 A222

0.3 e e = = = =

<
e
= 0.2
= 0.1
0 1 1 1 1 1 )
495 500 505 510 515 520 525
Anm
B1 AMHAEEEELSENRLE

Fig.1 Absorbance of the two samples at the titration endpoint
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Fig.2 Relation between the absorbance and the reaction time

at the titration endpoint of the samples
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Fig.3 Relation between the absorbance and the consumed
volume of (NH,),Fe(SO,), for the blank sample (A=
510nm)
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Fig.4 Relation between the absorbance and the consumed
volume of (NH,),Fe(SO,), for the standard sample
(4=510 nm)
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Tab.1 Analysis of COD by the national standard and the
spectrophotometric titration
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1 17.00 310 17.13 307.13
B2 1710 306 17.26 302.04
B3 17.20 302 17.20 304.39
B4 1715 304 17.26 302.04
s 1710 306 17.13 307.13
6  17.20 302 17.13 307.13
BT 1715 304 17.26 302.04
B8  17.10 306 17.20 304.39
B9 17.10 306 17.26 302.04
FE10 17.00 310 17.13 307.13
BE  17.11 305 17.20 304.54
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Fig.5 Linear regression analysis by the national standard
method
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Fig.6 Linear regression analysis by the photometry method
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Tab.2 Data analysis of samples' titration by the two methods

COD/(mg + L)
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Iy K 2700 2730 2715.0 0.78
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